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[0001] «PJfi, *5tttS:Wi-«3c3ttt^9^, :ofW7^/5^ 

[0 0 0 2] }fci§fi ^^^A^^joV^TffiV^^tL^Tfeitilil^^^— /Hi. ft 

T -1 ^^ts-yttigtM^i?^— fV (ED FA: Erbium Doped Fiber Amplifier) 
tt> jggO. 9 8pmf*fc|±l. 4 8jim Wg^^ffiV^, C^^ K (15 
3 0 nm~ 1 5 6 5 nm) ^fcfiL-'"^ K (1 5 6 5 n m~ 1 6 2 5 n m) (Dff 

^tfTfrfipg^v^— (TDFA: Thulium Doped Fiber Amplifier) (i, 

0. 8A*m^ 1. 0 5/zm^, 1. 2 /z 1. 4;umfflF£fcfil. 55~ 

1 . 6 5 iivc&VWd&ft&J&^X^ K (1 4 6 0 nm~ 1 5 3 0 n m) CO 

20 [0 0 0 3] ctr^^ N A 1 2 0 3 (3.711%), S i 0 2 (94. 0 11%) S3 

<fctKB i 2 0 3 (2.2fifi%) ^ ?) ^ 5M©f 7 ^ ^f^, fib,, n. 3 

ifcifeC, Vol.J83-C, No. 4, pp. 354-355 (2000 ^ 4 J3) {£fE® £HTV^5 0 r<DB 
S£SJ^9 0 0 nm~l 6 0 0 nmOlgmXiZWU*^? h^mM^tlX^^\ 



1 



FP03-0359-00 



[0 004] L^Lft^ ±ffi##W» 1 ^ffi^^tbfc^tt^ ^^^ 
5 3fct£ J«S 1 . 3 ju m £ «9 MiSSWKiWcifcg 1 . 2 4 /i m^ifi^#^ 

[0005] £fc N EDF A©i^, ^fflNFOflJ^^^i? wwa^fe*^ 

10 -^igftl. 5 3 A mMf L^IJ#t 0 -^fcftTO&K. 3^5, 

ft=fc «9 S^S#J^ft 1.55m m~ 1.56 u m#ifi-e^!j# ^ &&&tZ> 0 
EDFA«, f|J#^^^ h/^t>C«Sfe^^J: "9^$tt^)(D-C\ 

20 bti^o 

[0 00 6] •£ fc, ##f^i^ 1 ^!2*c $ ftfc^bttttf^ * tt. M&Am < , 
[0 00 7] #38i3Hfi s ±mf®M&&mftirZ>mztf: &thtih<D-t:h Y) . ¥±0 
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[0008] *&w\z.&z>$kyt&tf7Xte, mmmt ub i -r^^-g-w 

-fZmMiCDtf^Xffif&f&ftk ITS i 0 2 , G eO 2 fc'i0tP 2 O 5 ©5V>*< £ 
t> 1 aSoiWb»«r 5 Omol %^Jt^iri£&#&£-r5 0 5 &S£?fctt# 

[0 0 0 9] *|gP^I^5f»'7^(i, i/7^i»a-CBaO, 
CaO, Na 2 0, B 2 0 3 , Ga 2 0 3) T a 2 O 5 *3 J: t>*N b 2 O 5 (D 0 1b'Pt£ < t 

10 [0 0 10] ^P^{^5^7ttt^7^tt. *^»<t LTS'fffiOIE-r^-^ 

ir&STcif (0fl*Lfcf, Al, La, <p^b#»^W-T50^igx*fc«9, £ 

A 1 2 O 3 O«t^S5mol%J!^_h-C*)S^50ji-efcS„ 
15 [0 0 11] *^8W^5^5ttt^7^fix *^»<!r UA 1 2 0 3 ^#-T 

fctSl. 3 2 ,t m^tf 3fe t°-^ t5 r i 5„ 
20 [0012] *^['«5fW7^li, f3t©t-^jgf^i 3 00nm 

*fc, f)feOt 0 - ^Stfi^S 1 4 0 0 nm&jg&SWflSJgfc^-C&tU £ 

[0013] *mwizmz>i&yti<kjf ; 7xn. ismi^sbi^o. 3 
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5 [0 0 14] #*Wte:«5^3tettIfe&W\ 2fi«9<?: LTB i -Y^-VSr^"W"f"'5 

tt^7^t7 5 y^^-ttL-etLttv ±IB©^tt^7^«t t)3fiV^3tSr#Sr <t 
10 as-c^s, 

[0015] ^wf-^S3tii*iffl«StKtt, ±m(o*mw\Mz>i&%:®iZ?9 

20 iBft^TtO^'MS^ 8 0 0 nmi OSV^flS^jfi-Cfc 9 * 

[0 0 16] *«W»-««*ifJ#i*^3.— (1) ±IB(D^P^^63feit 

25 Sr^i-5BlHi^tt^^<b. (3) IB2 3tilHBffl*«K^®jB3tS:tt|&i-5 
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a 1 2 o 3 ^tu &2ytmmmmi&&&A 1 2 o 3 u^<o^mmm^m^ m 

[0 0 17] ^M^S3feJt*S*^3-— /Mi, (1) ±IS<D^K^57tli 

10 ^jf§ir, (2) miftmmmmfcmzm&ft*m&^zmim&ftw&^&t. 

(3) jB2 3^*Bffl^K^ajB*S:«i^5»2ajB3t^#ai:, (4) A^J L 
fcff 4§-3fe£rJg 1 3£ftis!ci:!fS 2^S^<t LT, SB 1 ifcg«©ff 4§-3fe&& 1 3fe 

&i&^J;93fciti|>g£nT. ^tt, 7tlii|'S^nfc^l^ft^joJ:t>^2^S^ 

*3±Tm2ftmmmmm6t3i, ±M(D^m\z.^%mmmmm.^x^^x, s. 
is^mf&tmtezfrtb, ^(Dftmm*i?~-Mz, ^mmx-mn^-r^^t^ 

25 So 
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[0018] m *mMmnizm&&yt&tf7x<Di&yt¥fi&&7f;~fy77 
[0019] urn*. i&<DmMmw^&zigft&rf9 ^(Di&ftmk&^y? 

5 [0 0 2 0] HI 3 Mt'to^llW^^§m7fett^7^<D^#tt^-r 

[0021] @4ii, ixm&DtemikWxDBm&mibtcmmx'hZo 

[0 0 2 2] HI 5 J , K^f|l©tM^t^77T' 

io [0023] m6i^i&ft&jf7*A^i^n^th(DBm%mfrfrmm-v&z> 0 

[0 0 24] EI 7 «u #3B91 W£ 9 1 »^f^S^if'S^v ? ^-/l- 1 (D 

[0025] in 8 a Rum 8 b fi, *mm\^& ?mi mmmm^m^^tm^^ 
15 [0026] m9n, *mm-i£?m2mMmw\-&zftmm^i?~-^2(D 
[oo2 7] nod, ^mm^om^my&mmK^itm^^^— ^3 

20 [0 0 2 8] J^T, i#iffi^#iLt, ^mW&MM-f&tcibcDM&tDKm 

[0 0 2 9] ^W^J^S^tt^^^fi, LTB i>T^-^^-a" 

tt5^©^7^iM^i LTS i0 2 , Ge 0 2 ^oJ:t/P 2 0 5 (D9^ / >^< 
25 th Hg(Z)m^5 Omol%J^±-g-tfb(^-efc6 0 *7c. L 

TBaO, CaO, Na 2 0, B 2 0 3 , Ga 2 0 3 , T a 2 O 5 io£ tKN b 2 O 5 (D 0 
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i$mx*2bz> 0 j&wz, ^mmmtvx, Ai 2 o 3 ^tt5r^i<, b 2 o 3 
ibfe<Dt°-^fcft;a s i 3 o onm^isw^fl-efe^ i£«>t 0 — 

1 4 0 0 nmS:«^S©3dSJE^«Tg-C*>S„ $ btc, ISS©iiT'fc^Bf^ 

mtm w-r « © swa -c & s „ 
io [0030] mm. *ni^mfc&z&ft&tf7x&&ft^&m-fy : 77 
T?fcs„ r<E>eitef$ % 4S^^>^3fett^7^A~D^rn j eti/^?t#^^$^x 

TV^S„ ^3fctt^7^A©j^fi x Al 2 0 3 (2. 2mol%), S iO z (97. 5mol%) 
fcJ:t>*B i 2 0 3 (0.3mol%) d^JfcSo tW7^B©«lt Ta 2 O s 
(2.5mol%), B 2 0 3 (5mol%), S i 0 2 (92. 5mol%) 4o<ttKB i 2 0 3 (0. 3mol%) 
15 ^f)*5„ ^t3tei4^7^C©j&fifeJi N GeO z (2.5mol%), B 2 0 3 (5mol%), 

S i O z (92. 5mol%) *5<fct>*B i 2 0 3 (0. 3mol%) fl>e>&5o ^fc, ^3ttt^7 
^.D<7)!&)5£te\ Na 2 0 (5mol%), A 1 2 0 3 (5mol%), Ge0 2 (90mol%) 3o 
J;t>'Bi 2 03 (0.8mol%) a>P>ft5„ /£*5 X gbttfetf^;* B —D^tL^tU^O^ 

[00 3 1] r©|3d^^JS«t5t-x *3ti4^7^Att, StSl. 24/zm# 

tt. ^Sl. 3 2 M mM(:f)tt^^^f Lxv^r<b^b, O/^K (12 
25 6 0 nm~l 3 6 0 nm) <£>ff -^3t£r7frf ifrg^ <£>Kig LTV^„ *fc, j&fttt 
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K (1 3 6 O nm~l 4 6 0 nm) (Dim ^yt^^tM^^^izm LTV^5 0 
[0 0 3 2] ^4b\ ifaO^^tt^^^A — D^tL^etLO^^ h^f^^^S i 

zfrtc(D(Dmm(Dmyt¥fVktimbnz> 0 s i o 2 ** h^^m^i 5 0 

5 0°C~ 1 6 0 0 o CX*&>Z><Dl(ZM LT, Ge0 2 *7 h^7^fci^P 2 0 5 ^ K 

7^*1^*1^ 1 3 5 0°C~ 1 4 0 0°CXfoZ>(DX\ TOifeft if tf>Jfc 

[0033] isi 2 fi N ®>(DmMftm^& % ■myt&ifyx <di& ytm^^-ty 9 

~7XlbZ> 0 ~(Dm\M^ 3a^^tt^7^E~G-en-^tt(7)^:5fe#tt^$ 
10 tlTV^o i&jtt&lf^XE-G^tlJftll^ ^f#7^^GeO 2 tfc5 0 it; 

3fct£#^E B a O (5mol%), A 1 2 0 3 (5mol%), G e 0 2 (90raol%) 

^5j:t>*B i 2 O 3 (0.8mol%)^i^/fe^ o ^tt^7^F<D|l^(i, CaO(5mol%), 
Al 2 0 3 (5mol%), Ge0 2 (90mol%) doit/B i 2 0 3 (0. 8mol%) ^ib&& 0 
£fc, ^^ti^f^^GODm^fi. Na 2 0 (5mol%), A 1 2 0 3 (5raol%) , Ge 
15 0 2 (90mol%) *5ctt/B i 2 0 3 (0.8mol%) frbt£Z> 0 T h ]} y ^ * 

*aj^^ML-CB i 2 o 3 ^^^^p-^§^^v^9^-em^^*^a$nTv^5 0 T 

i t77^7U- if3t^btb^J^^S^*8 0 0 n m<D if yttm&ft t b 

[0 0 3 4] B i ^AP(D^tt^^^(D^I|X^-<^ h/WifcS 5 0 0 n 

20 m*Jj:t;7 0 0 nm^tlfW-if ^t-^^f UTV^©T% 8 00 nmi:V^ 

X&M&~tZ> t x fifcft 1 . 2 6 /z m^i 19 ^ftftij^v-^ h LT L 

25 [0035] msa. m^m<omMmm\^^%^v 
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"Cfc^o ^7fett#7^H<Dj£ajjfc{3; N BaO (50mol%), P 2 O s (50mol%) *5«t 
t>*B i 2 0 3 (0.8mol%) frht£Z> 0 ^fc. ^tetttf^:* I (DUtftt^ BaO 
(30mol%), A 1 2 O 3 (I0mol%), P 2 O s (60mol%) ^it^B i 2 0 3 (0.8mol%) 

[0036] m2 3s£z?m3fr(bmz> x 5fc; ibtta^^Efi. ^yt&u? 

^^^Sft'J^S 1 . 2 5m mftifi^^fc 0 — ? ^rW^So h^7^^G e 

0iiTfe^^ s A 1 2 o 3 &m^-£tbx\^ft^ &%(omm-~m?)i%ktt)-Qihz> 0 

15 [0 0 3 7] ^^'^^HtitmL-X^^^^IfD^^m^^^^m 

ftOloft, ^P^tL/cA 1 2 0 3 ^ B i 4 3->-<D? V ^^^l^ikbT, ~ 

1 2 0 3 fctt-C&<. B i il^D3^ffi(DjE^^-^i:^67C* WLa§) <Dg£ 
[0 0 3 8] B i >r*>©3bte«£aM»*r#*5 fc. »*Ete*tf>aHfcK: «t 5 
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[0 0 3 9] Bftte. £XT<D£ 0iZ.7Em£thZ> o 07|^i©^ny 

#-efe§ 0 W 2 fig£t>T ^^JJfHMffi-Cfc 9 x mn. 1.40 ttgtlftK ^<7>^g 
5 -C&<5 0 

[0 0 4 0] gel : 
. Z,x2 

^©ffit C&SS) ^^-To 
10 [0 04 1] Wt2 : 

5'4 -(2) 

[0 0 4 2] r©B &wmik^t'^9 i^TcD^m^ 

tL5o rrT% B' Si02 f*S i 0 2 &ft(DB i'-fit-efc^. B' C!0 ltCaO» 

BiMit-efcSo '^^^b^nfcBifi, sio 2 ^i^tx(Wo-cfe^ 

15 C a Of&ft^M L-Tf^fi^ i -e&3 0 

[0 0 4 3] : 

g _ jVjsg, J/-0.405 
B, Cao- B 'sio 2 1-^3 

20 [0 044] %L 4 : 

5=lMi -(4) 

[0045] g|4tt, -f«^j^^b^oB<ji:^lfi*fci§is-efc5o #iJx.te\ 
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J&te, A 1 2 0 3 (5mol%), B 2 0 3 (l5mol%), S i 0 2 (80mol%) fciVB i 2 
0 3 (0.8mol%) ^b^5 0 ^Tfett^^^KWia^^. Na 2 0 (40mol%), Al 
2 0 3 (5mol%), SiO z (55mol%) fcit/B i 2 0 3 (0. 8mol%) 7Mb&5 0 ^ 

HI 4 ^$ttfc#^tt<?)B» J;0 ? _LfS(4)^^^v>-cfi-^i-S t ^ymtf 

[0 04 6] El 5 te, &7fct£#^;* J , K^fh^n<Dlk%t& l &%:^-t7'7-7X* 

[0 0 4 7] El6fi^7ttt^7^A~ I ^:^n(DB<i:^®fe/c[ll^-T?$)S 0 

IB (4) 5^S-3V ^* b tLfc 0 EI 2 c£ tf>3*3fc&StfS/h $ v ^3fct£# 7 * G O B ffi 
iiO. 3 0-C£>l9, ElS^^^^^^/h^V^^tt^^^H^BfttfiO. 4 1 

(i. f^ttify^iwBtt^^v^i, fcit>\ ^7ti4^^^ 1 ^a 1 tmm 

[0 04 8] £X±frb. B i 4 *^<Dijkyt$: y &Z{U^ 'Pt£< t hBm&O. 
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[0049] m^, ^mmmm^^^tmm^^^-M^^^xmm-r^o * 
[0050] 07 i mmmm^m^ytmm^r i <D#t/&iii-c$>3 0 

iO0^£n5}feiii|>g^^-^l fi, TtA^Ji^l 0 ltA^iUdft*^* 
it^St-T^m^l 0 2 J; ^MStwefeSo }£J#i|>I^v^--/i-l (i. ytA 
t}y§kl 0 0 2-fp]^5ff-^^KM!E§±^|iiiC, *i;/7l 1 

1, jtT^yw^ 12 1. ftXzf? 112, )£i#i|igffl 7 7 4 i 3 1% 

it^i 4 o, ytmmm^r^^i 3 2, ^tt/^v 113. ^r^-y ix-^ 122 

*5«fc :/7 1 1 4£r{f;t3 0 £/c, T^g^e 1 fi, 111 

t'^^nfc^^- h^V^-Kl 5 1, 7t^7^^ 1 1 2lZ.mm£fctcU— ifiT-f 
t-Kl6 2, ^^7 1 1 3^$g£nfcW- if'^V^"- Kl 6 3, feit>\ 
7t^^ 1 1 4lZ.mm£tLtlZ7* h?4*~- Kl 5 4^ii5„ 

[0051] ytmimm? T 4->< 131, 132 ^tti^tin, LfcfsrtL^cD 
&£tizzkK£*>m^yt&ytMmi'nz>o 3tW7 7 ^^i3i, 1 

%T4V\s—9 12 1, 12 2^tl€tlli, ^AT^^l 0 la^ftW^Sffil 0 2 

i 2*5«ttn — ify^^-- ki 6 2« N ytmmm^T^^i 3 i^Mft£r#M& 

t5a§W^t«L-CV^ 0 %^zf=7l 1 3*3«fct5l — ■ !F^>r;t— Kl 
V^5 0 flJ#^bSl 4 Of*, TtiiiM^T^l 3 1, 13 2^J#^^*3Vn 

t, tttmmm? t 4 '< 1 si, 13 2^u#^-<^ K/i^R&^t^s^;*^ 

[0052] r. <z>3tJ#tB^e v=3.—>v 1 -efi, 5 \s— f k 
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1 6 2frt>Mfj£tltzmi&ytte. 1 1 2^T3feiH6ffl7 7^^1 3 1 

£*i3 0 ytAJitft ioi ^atj bfcft -5§-3fcfi, 1*^71 i i , ^tT-r y U— * 

5 1 2 lfciTO/yl 1 2^iTMffl77^/n 3 lHA^U Z.<0%$k 

i«MB£*bfc{t#3tett, #J##fbg§l 4 0K«fc 0fcEfcJSCfc«ifc£#o;fc&, % 

m^m^r-f^i 3 2^A^jb, ro3ti#ii'iffl^T-r^i 3 2^m^xytmm^ 
fcz> 0 ytm<mm-7T4s<i 3 2^:&^T^iiis£;ft^f^m.ft#^ 113, 

10 ytT^yu—? 1 2 2te£.X$Jt*~7 z 7 1 1 4^T?ttti^^l 0 2 J; 19 m^j^tt 
3 0 3feA^J^l 0 l^A^jLfcm-^3fe«. ^:<D— ^ytjj-^y 1 1 lta 

Vftt&^fhX^ *z(D^y— 1f>-7* h?*4Jr— Kl 5 U'J;i9^^£*L5 0 
7j#sll 0 2 J: «9 m^J^naff^fi. -^ct>— gp^^ti;^^ i i 4^ J; «9^-ift$tL 
t, -ttfv*?— as^*- h^-r^-— Ki 5 9^— ^$ii5 0 

15 [00 5 3] r (7>3fcif ifS^E-v^— 1 (D^fa^m*^? h/W3\ 5feJ#l>g/B:7 

3 l(Dmn*^? h/K ^'i'l/B^T'l'^l 3 2<Z>*l]#^^ h/K 

v^ — /Hll 3felti|Sffl7r-r^l 3 1, 13 2^tt^en^sv^^M^-5*a^ 

^3ttt^ r ^ * *^e> & y> . 77^131, 132 ^n^fivmnmmi 

[0 0 5 4] 08 ARXfiM 8 B fit. $ 1 IISfe^flg^SftJilB* v 5 ^— /I/ 1 <£> 
6„ £fc, L-W^K1 6 2, 1 6 3/0^3titi|>@ffiyT-r^l 3 1, 13 
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zytmrnm? r 1 3 1 <Dmfc<D%mx'<? vm*. *u#t°— ^i^ls 5% 

117 5 nm~ 1 3 4 0 nmT-fcoT, ilfii^ 1 6 5 n 
*flJ#^*SdSl 18 0 nm~l 4 2 0 nmT-fcoT N ffir4fi4g^ 2 4 0 nmllfe^ 

io [0055] ^^^m^^bti, m&izjbzytmtiBm^T^^i 3 

15 [0 0 5 6] &:2b\ f§ 1 §fefft^«t<S53ti«(g^^3.— 1 T\ Km^m? t 

^^ni, 132 — mmyt&i&m-r z> if^v t-Ki62, i63ii, a 

^#^"»^lJXt 0 — ^###^5 5 0 0 nm^fcfi7 0 0nm^©^f» 
^J-f" 5 t ©ffc o T h <t V \ 

20 [0057] m9i^m2MMmmKmzytmm^i?~—^2<Dmf&mx*3bz> 0 

~<Dm^£frlZytmm^i>^-/l'2l^ytAJji%5 2 0 lffiy©3t#iSES&2 8 0^ 
3tm^/^2 0 2ftiJ^5t^^2 9 0 k<DMK. 2^<D\n%-%feffim3&*m\\\Z.^i 
LTl^„ ^(pTE-S^— /U2fi, %5t$Lm2 8 Od>bft£*8&2 9 O^fRj/^5 

wmn-%-%;fcmmm-tiz.mi^ ^77211,, *7^yi/-^ 2 2 1 1N 
25 77212^ ytmmm^r4^2 30,, y ^ 222 ^^tK^y 

72 13,?:M5o ^i^I^-v^-/^}^ 5t^ft«2 8 Od^5t"^Stl§2 9 
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2 1 2 . 3t^^7 2 1 2 2 , 3t*i*Bffi7r-r^2 3 0 2 ^ TfeT^f y I ^ 2 2 2 2 

1 l \Z.Wm£tl1f7* b?*4 3— K2 5 1 1% Tfe^y*^ 2 1 2,^$^^ 
5 if^V^— K2 6 2 1N %^rf=7 2 1 3,I^^Hfc7t h^^"- K2 5 3„ 

%U-?7 2 11 2 ^ic$tLfcy^ hV-f^— K2 51 2N 2 1 2 2 Ci 

ic^nfcl/— if K2 6 2 2 . jo«tt>% %D-7=7 2 1 3 2 £ Hfc T7 * 

h-?4 3— K2 5 3 2 £#;t5 0 

[0 0 5 8] 2 8 0(t 3t A7J*Ib 201 ^A^ Lfdf -^jfc^fg 1 M 

*/72 11 i^-m^U ^2^*i^^f-^3t^2{f-^^^g§±(D^y 0 
7211 2 — ffi7J-r^) 0 3t-^tSESS2 9 Of*. mift^felftiSKiO^*^ 2 
13 t J;DiJi Lfcjg 1 &«ctfMf-^£A^i-3 £ £ ^ N 2 fg#3fe^M8iS 
SSi^Tt^y 0 ^ 2 1 3 2 «t«5^bfc^2^ft^<D|f^5rA7:bT, rtib^ 
15 -g-ft bT*W^«B 2 0 2 J; VMJjZ^Z. |2Mli:i6^v ! i ^2l: 

#0*^^^l^«^tg^W^?)o 7titifiIfflyT-r^2 3 0 1; 2 3 0 S W 
20 mm7T-('<2 3 0 lf 2 3 0 2(4, SV^HM^I^ (3 , *M^2 8 0 

3 o , (Dmmzm 1 ®.Mmx**:% < , ytmmm 77^^230 2 <£>*ijf#f*j& 2 mm 

[0059] r. (D^tmm^r^^— A* 2 -m. mu%Mx*&>z> if K 
25 262 i^ibm^nfcia^Tm, yt*zf9 2 1 2 ^^TTt^Mffiy r-r^2 3 

0 NM^Jc^^HSo £fc, JSjjS^-CfcS I — if^^"- K2 6 2 2 ^f) 
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mx£titz.m&ytte, ^^721 2 2 ^mxytmmmz7 T ^^2 3 o 2 — mjjfa 
^w&£tLZ> 0 KAtiy&2 0 1 vtcm^-ytn, %^^2 soia^i 

5 211 2 — ttsTj^n^o 

[0060] 5fc^$tt!2 s ofrhw, im^ytm&^K*-?? 2 1 1 

$tLfc^l^ft^(7)ff^{i, ft,*-?? 2 11,, 3tT-T y I/— * 2 2 1 x *Dj;t>* 

ytx-?? 2 1 2 ^m.tz.m, ytmb&myr^ s<2 3 0 jz.^^xytmtis&n. hjc 

3tT>f y 2 2 2 ^.tU^^ 2 1 3 ^jgT, t£1^3£ 2 9 0 -plJjg-T 

10 5 0 yt^^2 8 0^^^2{f-^-^SSJi<D^;^^^ 2 1 1 2 — ffi^ £*Wcff 2 

M^-ft^fi. )t*7°7 2ii 2> jtr-r y y 221 a *s&xfiyt#'7? 2 

1 2 2 &07c:f£, 5fe*i*iffl7T-l'^2 3 0 2 ^fcV^T7t^rt.g$tL, M«T^ y U 
-y 2 2 2 2 So c tt>^7Jy > 7 2 1 3 2 Sr«lT,^^2 9 0 — PJ^i~S 0 * LT, 

& l m-^ftfcHK&&±©3fc;fr:7 , 7 2 l 3 j «t t> 3fc^*»2 9 o ^PJigb/cfg 1 ft 

15 t s 2 m #3t^aiKKB&±©3t* y^ 2 1 3 2 <t 290 

2 0 2 <£ 9tti7J$n5 0 

[0 06 1] JtXt>%& 201 ^A77 Lfcjg 1 SftfejcCTMf -5§-5fefi s ^O- 

Wt%-t>7=7 211 ^citJM^ti-c, ^(£>^!7— K2 5 1 , 
20 (c«t 3tA^Sffi2 0 1 ^A^7L^^2StgJ®<^ft#3fe«. 

W**^7 2 11 2 },ZX tJ^^tbT. -?-c7V-?!7 — flS^*- y^^if— K2 5 1 2 
^J; 9^E-~y £frL5„ fttt!;«2 0 2 J:<9ttJ77$tL6^lftSi^cD{f^{i s -e 

5 3 «9^~y £*l3 0 ^tW,tl^2 0 2«tt)W^$ttS^2jRg^©fg^ 
25 a. ^(D-m^ftJJ^? 2 1 3 2 \ZL «fc >5M$tlT, W!7^7*h^t 

-K2 5 3 2 K«fc $tL6 0 
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[0 0 6 2] r (D'ytmM^r v^ — ;V 2 (D^W-(DM%^^ h/Hi. % 1 

7ti#ii>sffl^T^^- ;; 2 3 o 2 <D$mx^<? h^tmm-v&Zc ^(Djtm^i?*-— 

/l-2(t 5t^i|>@ffl7T-r^2 3 0„ 2 3 0 2 ^■^tL^SV^^M^^la^(D^ 
5 t*#7 * frbt£<9. Jtmsm 77-^^2 3 0,, 230 2 ^zfh^fL<D% lj#?£:b£^ 

[0 0 6 3] ^ijx.}^ T^TO^r-f^ 3 0 1. 2 4^m#ifi(:f 

10 M§s2 8 0(±, $11. 2 4/^111^11^^, tftl. 4 1/2m£r 

^2tf«,!:!^ ff^^^i-^^^^-r^o ^M2 9 0tt, _LfS<7) 
J:9^Il«fi«i:S2iSfi«i:^t5t<Dit6 0 r<D^#. ^1 <^^1^*M 

15 [oo64] in i o « N 3mMj&MKmzytm^>>^—^3 (Dm^m-^h 

#$^3 8 1-3 8 3) ^tia^3 0 2#J<D3t^^ 0frS«s 3 9 1- 
3 9 3) ^(D^^. 4 0<Dff^fc{S$^i&£M?U^#LTV^ 0 

[0065] ytmm*i>~-^ 3 (i. 3 8 2 ^b^ts-mm 392-1^ 

20 ^^^l{f^-^E^SS±^!Hl^ N ^53 11,, JtT4 y I — * 3 2 1 x . 

ft^y 3 12,, 3ti#iliSffl7r-r^3 31„ 3 3 2 ^ ^##^3 4 0 1% % 
T^y^-^ 3 2 2 ^.tU^*^ 3 1 3^ii5 0 3t*ttl*r v^-^ 3 (i, 
^^3 8 2^e>3fra-jft*3 9 2^fpJ^5^2{f^fK^l^±^|l«^, 
^ 3 1 1 2N }£7V y * 3 2 1 2 , ytXy? 3 1 2 2> 3fcJgli/B:7 T-f 

25 3 0 2 , Wf##Mb3ff3 4 0 2 , 3t7^y * 3 2 2 2 ^XXf^^7 3 1 3 2 £{§ 

x.5o ftififiS^v^— ^3fi, 3t^R»3 8 3#>b3fc£1fc§§3 9 3^|p]^9^3 
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it ±lzmi^ 3 1 1 3, jfcT^y * 3 2 1 3N 7fe#7°7 

3 1 2 3N JfcJ|liffl7 7>f^3 3 0 3> flj#^fcg&3 4 0 3 , ^VW^ 3 2 
2 3*5^^*^7 3 13 3 ^fi5 0 ^3tt. 3t4>»t*3 8 3^ 

bft&$i&3 9 3^j6»5IB4fi-§-3fcejftggS±^Mi^. ft* -79 3 l l 4 , ft 
5 T>T y I'— * 321 4 , %10-f=7 3 1 2 4N Mffl7 7 ^^3 3 0 4N 5fHJ#*?ffc 

^3 4 0 4 , )t7^yi--^ 3 2 2 4 *5iTO77 3 1 3 4 &MZ-Z> 0 

[0 0 6 6] £7c. ftig li^^a.— 2 Tt^y^ 3 11 ,{^$^7 
* hyV^-- K3 5 1 1N yt#Zf9 3 1 2 t fclgSlfc £ Jxfc Ify^*— K3 6 2 
„ %io-f"7 3 1 3 a ^^^nfcy^- h¥43r— K3 5 3„ %*^"7 3 1 1 2 

io vy^ar— K3 5 1 2 , 7^^t°7 3 1 2 2 ^mm^ntc^—^f^ 

43r— K3 6 2 2> t£#7°7 3 13 2 ^^^tLfcy* h^V^-— K3 5 3 2% ft 
7jy°7 3ii 3 (;ll^fc7t bV^^~ K3 5 1 3 . ft7J7°7 3 1 2 3 ilii 
^tt^cU— if^-T^-— K3 6 2 3 , ft7J7°7 3 1 3 3 ^$c£*Wt7;i- hyv^d— 
K3 5 3 3 , 3t#77 3 1 l 4 ^gc$^fcy^- h^V^- K3 5 1 4 , ft#7°7 
15 3 1 2 4 ^^c^tL/cU— if^V^-— K3 6 2 4 , jo«t^ ft#7°7 3 1 3 4 fc:8& 

ig^nfcy^- b^V^"- K3 5 3 4 £M1;15 0 
[0 0 6 7] ft#i£8& 38111 ftAT^ 301 ^A73 Lfcff -?§-ft£ 2 o<£>&£ 

^Off^ft£ft#3£g§3 8 3— ffl7r1-5 0 3fe»««3 8 2 fit. ft#$£2§3 8U 

*m i ft #3t^aRjS8s_ho3t*7°7 311 u ^ 2^s^{t ^-yt&m 
2m^-%m.Mm&±.(Dytjj-77 3 1 1 2 ~~\tiirtz> 0 8 3^ ft#}& 

§§3 8 1 «£ 5ta*bfcm#3t**3«ft«i:|g4iSft«i:l^«LT, ff3fcft 
^{f-^7t^3ff-^7t^^-h^7t^y°7 3 1 1 3 - W7JU f§4fc«<7> 
25 ff^7fe^M4jf-^7t^^gg_h(D7fe^y > 7 3 1 1 4 — ttj7J-t-5o i"ftfc>*>. ft# 

«3 8 1-38 3**bt£Zltj&m=£m±. 7tA77^3 0 1 fcATJ Ufcff -§-ft£ 
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[0 0 6 8] 3fe^St«3 9 2(t f§ 1 fg^teteJ^BS-h^ft^T" 313 1( t 

*/?3 1 3 2 i«Ji«aiL/J:IB2iRS«©fi#3fcSrA^LT. ^ilb^ftLT 
5 3t^jRS§3 9 l^l±}^-t-6o 9 3fi N IB 3 ^3te*ttBI!S-b©** ^" 

7 3 1 3 8 J:iJillSlU*:«3jRft«©|g#)tS:A^J-t-S^tt>^ »4ft-^3te 
^S§±(^7fe^^^3 1 3 4 <t >9PJigLfc^4^«^f^^A^LT. r*L 
^^^LTTt-a-^3 9 l~-mjTtZ> 0 3fe^&«3 9 1 tt, ^jft«3 9 2 J; 
5 PJiS LfcfS 1 ®L&m$ ck tffg 2 «e«©fS*3tSrA^-r« <b ^ 3t^«» 3 
10 9 3 J; D§SaiU^3S[S«*5«tt5f54«S«OfS-§-3tSrA^UT, 

Olfe^^ff #^Sr^iK LT tU^iSS 3 0 2 «t >9 fctiTJ $i^^ 0 
[0 0 6 9] ^3|IWS^53t^v ? ^---^3^*n'5ft!lOfl|^mfi> 

^Wi~?)o Tfe^M/B 7 T ^ 3 3 l lt 3 3 2 ^fi^fiYX^ ±M.\^tz.ffi*hfr<D i m 

3 2,11, sv^-m^WcC^ »im#*eiWK±^3t^w^«ett»j«i*tL 

[0 0 7 0] 5£i#l>Sffl^T-r^3 3 0 2 ~3 3 0 ^tl^flh, ^fctfEytf 

«t flfg-^fc&ftltfSU^So ^tt, *Hffi7 7^3 3 1 1( 3 3 2 1 <7^lj# 
tt^ljR«i«-C^:#<, 7ti#*Mffl7T^^3 3 0 2 <DflJ#{±^2^S^T^#<, 
T^Mffl 77^^3 3 0 3 <D%mt±n 3 < , 3&g|f ffl 7 7 -f^3 3 

0 4 4 jfc^fc-c*: # V \ 

25 [0 0 7 1] r^iitB^-v^a.— y>3 "CWu ©JB^-CfeS if ^-f 3— K 

3 6 2 ! frb ftjj £ tLfcSft®7fe«> TfeTJ 3 1 2 ! £&T3tt8|g/B 77^3 3 
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i x, 332 ^mjffa^w&znZe m&ytffiv&z u—^y^*- k 3 6 2 2 
frt>mti£tirz.m&ftt±, %u-? = 7 3\ 2 2 &mxytmmm-77'('<3 3 o 2 — m 

mitt*. yt*^9 3 1 2 3 &mxytmmm?7'('<3 3 0 9 ~m&fa\z&te£ti& 0 

5 £fc, EbiB3teare*>S iftfJUr— K3 6 2 4 *>bW^j§^fibjB3ttt % ^ 
/7 3 1 2 4 &jgTftifii>S/B:7 7^3 3 0 HI^fpH-ife^ £*l3 0 
[0 0 7 2] ftA^3 o 1 t^A^J L/cff #3tfis 3 8 1-3 8 31: 

10 ^/73 11 2 -£H7j£*K mSM^Off^-Ttti^Sff-^Tfe^^OTfe^^ 0 

^3 1 i 3 ~.mti£ti, m4te&m<Dm^mzm4m j %'yt%m±<D3t*>-7'7 3 1 

1 ^ffiy^tL^o 

[0 0 7 3] ##i&8§3 8 2^f>^lf&^glK-h<^^7 P 7 3 11 ^ W^J 
£nfc^lfeft^<Z>ff-5§-}fc{i N ytt>-7*7 3 1 1 j S tttT4 y l/— y 3 2 1 x *dJ:T>* 
15 ^7°7 3 12^gfct, MSffl^r^^SSl,, 3 3 2 1 C*3V^T3feli(g 

zti. mnmit^3 a 0 ^ <t vmnmtisn, m^r^ 322^ 

Tjyt*-?? 3 1 3 ^gt, 7t^«3 9 2—ilJig-r^o 5fc5»§5 3 8 2Hi 
2ff^- 7 tSS§±07t7^-7 B 7 3 1 1 2 — m^l^tLfc^2^ft^(Dff-^-7\f;«, ft*?" 
7311 2 , 3feT>T y 3 2 1 2*5^15^^7 3 1 2 2 £rjj£fc^ 

20 7 7 ^^3 3 0 2 ^*3V^T5tit#S $ *K *U#^b& 3 4 0 2 ^ «t t) *U#^{L $ *L N 

Il:3fe7>fy^ 3 2 2 2 *3 c tt)«3t^7 0 7 3 1 3 2 ^IT, 3fr£i£2ff3 9 2 — PJ 

[0 0 7 4] 7t5>«3 8 3 7i^^3ff-^«S§-h^^;77y°7 3 11 3 ^m^J 

£thtcm3$iMm<Dm%-ytn, yt#y? 3 1 1 3 , ^7^yu-^ 321 3 *3«ttj« 
25 ^^7 3i 2 3 %mk&, jftmmm-7T-(^3 3 0 3 K&^xytmmzn. m% 
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313 3&&-c, 7t^«3 9 3^mm-r?> 0 yt#i&&3 8 sfrbmMt^tttu 
m±<Dyt^^y 311 ^m^j^titcm^m-RWKDm yt*-?^ 3 1 1 4N 

3tT>f y 3 2 1 4 3o£tBfe77 7°7 3 1 2 4 <Hl7cf£. fti^g/fl 7 7 ^ * 3 3 

5 U— * 3 2 2 4 :{oJ:t>*7fc77 7 P 7 3 1 3 4 £r&T. M^3 9 3-ijm o 

[0 0 7 5] IT, H 1 fS^e«»K±0** 7° 7 3 1 3 , «fc t> 
3 9 2 fcifljg LfcSI 1 ifcft#c<£>fl -§-3t £ . IS 2 ft ^-5t^m^8§±^3fe* ^731 

3 2 «t «9 5t^«E§s 392 \zmm intern 2 ^©itt)t t . ig 3 itt^igsg 

±©3t*/7 3 1 3 3 £ I 9 7fc£i&^3 9 3^iJjgLfc^3^S^<D{f-^7t<b. B 
10 4 m-§-3fete!IR&BgJi<E>3fc# 7°7 3 1 3 4 «t "9 yt&&& 3 9 3 i^PJit LfcSg 4 

mcDim^ytkte, 9 1-3 9 3KJ: t>^£ftT#ffl7J$g3 0 2 «fc t) 

[0 0 7 6] ifc/c, 3teA7J«&3 0 1 KA7J Lfcfg 1 ^*^<D{f -^Tfefi^ 
M&yt#zf7 3 11 -€:«>^17— h^^"— K3 5 1 x 

15 tiU^^^nSo 7tA^7^3 0 1 KA^Lfc$g2fcK:^<f^7fcte, 

U&ytUy? 3 1 1 2 ^«t "9^^tLT. ^(7)^17-^^^- K3 5 1 2 

^J; t)^^y ^ti5„ >16A^^3 0 1 ^A^bfc^3^*i^(7)ff-^7fe«s ^O— 
U&yt*'?? 3 11 3 (a^M^tlT, ^tfV*!7— jjS^4- Y K3 5 1 3 

20 Wfrytto-?? 3 11 4 |:i5MS)HT, ^©^7-^7* h^V^— K3 5 1 4 

[0 0 7 7] 7tm7jC3 0 2 ±5ffl;rt£ft5£ljRft#<0«^feti: N ^ 

©-SP»7*7 3 1 3 «9#II££*LT, -e©^17— K3 
5 3,Hi!J^$n5. 7tffi73^3 0 2 <t<5tH7j$tL^m2«^<7)ff^-7t 
25 fi N ffltytlJZf? 3 1 3 2 ^«k5^«[$iX-C, ^©^17^7^- N^V^- 

-K3 5 3 2 ^£"9^y £«a& 0 7fetU«3 0 2 «t *) !±}77 £ 3 fcftig£<D 
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¥4*— K3 5 3 3 {-«t »9*~*<*;Jx3„ 3feW^J«g3 0 2 J; 9 ffi7j£*L3jg4}£ 
7* h^V^--K3 5 3 4 {:J;!J^$Jx5. 

5 [0 0 7 8] rO^i^g^v^— 3 (D^fcCD^m^^t h/W3. % 1 fcg^c 

T*t«ifM:7x-r^3 3 1 lf 3 3 2 ^flj^*^ h^£flJ#^KI^3 4 0 , 

3 o 2 comn^^ h/\st%mmk%s3 4 o 2 <Dm^^ v^t ^m^-vtih 

[0 0 7 9] ^<D3tm^i>~~ /^4n^m^m^T^y<3 31„ 3 3 2 ,, 
3 3 0 2) 3 3 0 3 &£Zf3 3 0 A ^fa^fo&m<^^f£&mf&<D^%\kJS 7 

15 b^<9. &*(Dmm^&m?£z>frh. ^w-t^xm.^m.xmn^m-r^^t^ 

■Ct -So #iJxJ2\ ^if'Mffl 77^^33^ 1 . 2 4^ m#3£^|&3t 

^^^^^tt^^^A^^^^. 7t«77^f^3 3 2 1 («l. 4 1 

7^^3 3 1,, 3 3 2,1^ K3 6 2 t J; «ft0. 8 M mffi© 

■^-3fe^jfii>s-rsr bfrxzz 0 ytm«?um7T4/<3 3 o 2 n, Tmxg^iio 

ZiLtzi&ftVktfyxfribteV, if yj*— K 3 6 2 2 J: 19 jfcft 1 . 0 5/im 

tfg-f-s:: <t^-e££ 0 ft^gTB 7 T 3 3 0 3 te N Er«jn^fcfi 

25 t£#^^b&>9. 1/— if^V^"-K3 6 2 3 <fc<9j&ftl. 4 8MmWi)fc 
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l^— if^^"— K3 6 2 4 X »9feftl. 4 8 u mft<Dm&yt&&i 
t<5„ ~(Dm^-. ^(DftmiM^^^— s\s3fe, O, E, S, C^oXZ^L(D^-y<> 
X%Z> 0 

[0 0 8 0] #389! ttu -hffi^^J-PS^^ h (DX'tete < , m* (D^M 

[0 0 8 1] ^ilff ^^^A(D3t^S§O^^M«-r^fci6(D^* 

#3^f*S^v^--/i/l ^3b^T, 1 3 1 i: fti^g/fl 7 t -f ^ 

1 3 2 ircDK^^-tfcsasss^ftejtLs^^ig-efet), msmmmm^m^yt 

ifi|>S^-v ? ^-/^3^*5V>T, «l7/^^3 3 1 a i: }fc*gfI/B 7 r 4 3 3 

2 i b<nmzftmmmmmrtbn%(Dmrmx&z> 0 */c N m2mmmm^m 
-r s jSHKmes^^ts rt b s o awii -c *> s „ ^3 mmnm z ytftm* & ~ 

25 [0 0 8 2] £fc, ±fa^W^-C(i, »#5<ir LTB i 
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fttttf^irT S s^^te. LTB i 4 *^&^-f&mi&^A 1 2 0 3 

5 [0 0 8 3] *^(^5fW7^il ^f77«M^i:US i0 2) 

Ge0 2 *JJ:t;P 2 0 5 ©9VM< it lMi©iMkWSr5 Omoiro^i-g-^ 
LTB i -f^-V^r-g- 

tUfc^ 1 0 0 nm^iSJEMtf 3fett^f U BibktfMSv^ t frbM 

10 
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i. mmt LTB i -fty^Mt5»^7^W53^ UTS i0 2 , 
Ge O z $5£tfP 2 O 5 <D0io'Pte< th 1 ffigO^lb^^ 5 0 mol%£Ut-^tf 

5 2. ^7^M^i:UBaO, C a O, Na z O, B 2 0 3 , Ga 2 0 3 , T 

a 2 o 5 jo<tt>'Nb 2 o 5 <z)5 v>^< iwmcDWtimit^te^ tz&mt-t 
ztmm i iBtt^^Tttt^^ * 0 

t-r ztmm 2 iE«^7fett^7 

10 4. LTA 1 2 0 3 ^ft5r ir^^mi-f-SI**^3ffi*fe^3t 

5. *^»<Jr LTM^tiSA 1 2 0 3 (7)M^5 m oio/ 0 j^_h-e$ 5 § - ^ 

m t -r zm&m 4 mm<D%kft&$ ^ ^ D 

6. ^M3£ LTA 1 2 0 3 ^ff5r B 2 0 3 2r^Wi-3 n £ 

8. ^^-^^a* 130 0 nm^m^^^t^mmt-r^m^itm 
20 9. $kft<Dt°—?Wim&i 4 0 0 nm&m^z^kzmmtirzm^mimM, 
10. fiii©iit«fe5Bi^o. 3^™§r t&wmt-tzimmi 

25 m<Jri-5it*JSi ote«(7)^7tt4^^^ 0 

1 2. ^M3£ LTB i -Y^-V^Wi-^Wt'A 1 2 0 3 ^<7)^»^ 

25 
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1 3. mumt ltb i 4*^&^'tz>mmzA 1 2 o 3 ^<D^mmm^ 

1 5 . m&m 1 4 mm<otftmmmm^ t . 

io i6. mmmmyt<D*.bWi^8o onrn£y&\,^^k&mmk^zm^mi 

1 7 . it^j® 1 4 tm^mmmmm-ch^x^^mmm^ <9 ft -n-ate 

18. itulE^ l^^S/B^Eg^A 1 2 0 3 ^tU 

suffix 1 3titii>sffl^s§*3 xummm 2%m^mmm^^(D^it\f-^ 

20 fcft/^£W>l7 0 nm.^_hgftL-CV^ 

1 9 . tmm 1 4fB«<D^ititiiffl^g§-efcoTsv^«M^^^^^ i ytm 
25 mmm 2 MiBiii!5!gi«^t5i2ig*B#gt 
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mm i ytm^mm^m^x <o ytmmz tixtati ^ntcmtm 1 ^m^m^- 
% t , mm 2 ftmmmm&m- «t b $ ax-c $ n/c mum 1 
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0 2 , Ge 0 2 joctt>'P 2 0 5 (D5^ / >^< 1 W<£>M^£5 Omol%^_L 



28 



